Kawam's Collegiate Secondary School

Physics — SPH4U

Final Exam
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Number of Pages: 9

March 12 2010 — 12:30pm

Students will have 90 mins to finish this exam. Multiple choice questions should be answered on
the test pages by circling the letter (be sure to erase changed answers clearly). Students MUST

provide full solutions and conclusions to all problem questions. Regular scientific calculators are
permitted but NO programmable calculators.

TIME ALLOWED 90 MINS
EXAM BREAKDOWN: |PART A: MULTIPLE CHOICE |5 Questions [Tmark each]
PART B: PROBLEMS 5 Questions [34 marks]
[K/U]: 8 marks
[T1]: 15 marks
[APPS]: 11 marks
COMMUNICATION Proper use of significant digits,
equations and conclusions.
Solutions were clear and easy to
understand. [10 marks]
Total: |49 marks
COURSE BREAKDOWN TERM WORK 70%
SUMMATIVE 5%
EXAM 25%

BEST OF LUCK
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Part A — Multiple Choice [K/U] (5 Marks)

1. A caristraveling north when it enters a curve. It maintains a constant speed and
leaves the curve traveling east. The direction of the car’s acceleration is ...
This question covers the Dynamics unit and the expectations [B2.6, B2.7, B3.3].

a. South — East b. South
c. North — East d. There is no acceleration
e. East

2. A beam of light is shone forward from a moving vehicle. The speed of light leaving the
vehicle will be ...
This question covers the Modern Physics unit and the expectations [F2.1, F2.3, F3.3].

a. dependent on the speed of the vehicle

b. the addition of the speed of light plus the speed of the
vehicle

c. atthe speed of light
d. slower so that the addition of the vehicle's speed can

e. none of the above

3. A0.25-kg apple is gently hung from a spring that stretches 4.6 cm. If the spring constant
is 53M/m what is the force exerted on the spring?
This question covers the Energy and Momentum unit and the expectations [C2.1, C2.2,

C2.6, C3.1].
a. 0.056 N [down] b. 0.056 N [up]
c. 2.4N [down] d. 2.4N [up]

e. 240N [down]



4. The electrostatic force between point charges A and B is 3.7x10° N . If the distance
between the charges is doubled while charge A is doubled and charge B is halved, the
force between them will be ...

This question covers the GEM Fields unit and the expectations [D2.2, D3.2].

a. 3.7x10°N b. 9.2x10*N
c. 3.7x10”N d. Not enough information
e. 1.4x10°N

5. A student performs Young’s experiment with a single-colour source and finds the
distance between the first and last nodal lines is 0.06 m. The screen is located 3.0 m
from the slits. If the slit separation is 2.2x10? pm. The wavelength of the light is ...
This question covers the Wave Nature of Light unit and the expectations [E2: E2.1,

E2.3,£2.4,E3.2].
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a. 7.29x10"m b. 3.7x10*m
c. 9.2x10*m d. 7.3x10"m

e. 7.3x10°m



Part B — Problem Solving (34 Marks)

1. The accelerator of Dane's Prius got stuck. During his panic to put the car into neutral
(to stop the acceleration) Dane's car flew off an unfinished road. If the Prius' velocity
was 58 km/hr at the moment it left the road ... This questions covers the Dynamics
unit and expectations [B2.2, B2.3, B2.4, B2.5]
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a) neglecting air resistance did Dane make it to the second portion of the road
shown below? [K/U] /3 marks

b) assuming the car was traveling 25m/s down the ramp when it landed and the
coefficient of kinetic friction between Dane's skidding tires and the ramp is 0.6.
If the car's mass was 500kg how long did it take Dane to come to a complete
stop? [T/1] /5 marks






. After falling asleep in class one day Lesley (55Kg) awoke to find herself in a glass ball
which was compressing a spring 556 cm. The spring constant was 73.4 N/m. Once
you release the ball, Lesley rolled down a frictionless hill until she collided with a
second ball with a mass of 31.0kg, shown below.

This questions covers the Energy and Momentum unit and expectations [C2.3,
C2.6,C3.1, C3.3-3.5]

a) You want to know what Lesley's speed was just before the collision.
[T/1] /3 marks

b) If the collision was an elastic collision what was Lesley's and the second ball's
momentum after the collision? [APPS] /6 marks






A red light wave has a frequency of 4.62x10" Hz and a speed of 3.0x10® m/s through
air. If the red light passes from the air into a glass window . . .

This questions covers the Wave Nature of Light unit and expectations [E2.2, E2.3,
E3.2, E3.3]

a) What will be the speed of the red light through the glass? [K/U] /2 marks
(nair= 1.00, Nglass = 152)

b) Now if that same red light passes through a beaker (Npeaer = 1.52) containing a
thin walled cleatr test tube in which both the beaker and test tube (ny = 1.52)
are filled with the same liquid (njiqus = 1.52). Explain what you will observe and
fully explain why you would observed this. [APPS] /5 marks



4. At the her first chance, Mr. Gibson's fiancée fled Earth an Mr. Gibson at a speed of
0.87c relative to Earth. Observers from Earth measured her length to be 1.5m.
This questions covers the Modern Physics unit and expectations [F2.3, F3.3]

a) Is her proper length measured as from her frame of reference or Earth's frame
of reference? [K/U] /1 marks

b) What is her proper length? [T/1] /2 marks

c) Since she is so excited to be fleeing Mr. Gibson, she is breathing fast at and
takes one breath every 0.5 seconds. How much time do people of Earth observe
between breaths? [T/I] /2 marks



An electron traveling at 1.5x10°> m/s enters two charge plates with an angle of

depression of 37°. If the electron exits after 1.67s the with no velocity in the vertical

direction what is the value of the electric field. (electron mass: 9.11x10*" kg,

electron charge: 1.60x10*.

This questions covers the fields unit and expectations [D2.3, D2.4, D3.1, D3.3]
[K/U] /2 marks + [T/1] /3 marks
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